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N=106 N=99 Figure S1 : Predicted codon translation time distributions for highly expressed mRNAs in E. coli. Upper plots (red) show regions with high mRNA secondary structure and lower plots (blue) show regions with low mRNA secondary structure. All regions analyzed had a minimal region length of 20 bp (for details see Methods section). Green vertical lines and value in top right corner of each plot denote the median value for the distribution. Set of highly expressed genes (N =255) was taken from HEG-DB [1] . Each bin has a width of 5 a.u. Fast Slow Figure S2 : Codon usage for protein coding regions of highly expressed mRNAs with high and low mRNA secondary structure across the E. coli genome. Separate plots are displayed for each amino acid, with upper plots (red) showing regions with high mRNA secondary structure and lower plots (blue) regions with low mRNA secondary structure. Each plot displays the normalized usage of each codon for the associated amino acid on a scale from 0 to 0.08 and codons are sorted from left to right in terms of predicted translational times, see Table S1 (stop codons are excluded), fastest (left) to slowest (right). Figure S4 : Amino acid bias in regions of mRNA with high and low secondary structure. Amino acids have been sorted by their bias towards highly structured regions: (left) larger ratio of high to low structured regions, to (right) larger ratio of low to high structured regions. Fractions of low and high structured regions each sum to 1 independently. Number of synonymous codons coding for each amino acid are included above each bar. Note the higher diversity in potential synonymous codon choice for amino acids with a greater propensity to be found in highly structured regions. Table S2 : GO enrichment for genes containing low structured mRNA regions with long predicted translation times in S. cerevisiae. Slowly translated regions are defined as having an average translation time >140 a.u. and GO enrichment calculated using AmiGO [4] with P < 0.01.
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